Efficacy and safety of ex vivo cultured adult human mesenchymal stem cells (Prochymal™) in pediatric patients with severe refractory acute graft-versus-host disease in a compassionate use study.
Preliminary studies using directed-donor ex vivo expanded human mesenchymal stem cells (hMSCs) have shown promise in the treatment of acute graft-versus-host disease (aGVHD). However, their production is cumbersome and standardization is difficult. We describe the first experience of using a premanufactured, universal donor, formulation of hMSCs (Prochymal) in children (n = 12; 10 boys; 9 Caucasian; age range: 0.4-15 years) with treatment-resistant grade III and IV aGVHD who received therapy on compassionate use basis between July 2005 and June 2007 at 5 transplant centers. All patients had stage III or IV gut (GI) symptoms and half had additional liver and/or skin involvement. Disease was refractory to steroids in all cases and additionally to a median of 3 other immunosuppressive therapies. The hMSCs (8 × 10(6)cells/kg/dose in 2 patients and 2 × 10(6)cells/kg/dose in the rest) were infused intravenously over 1 hour twice a week for 4 weeks. Partial and mixed responders received subsequent weekly therapy for 4 weeks. HLA or other matching was not needed. The hMSCs were started at a median of 98 days (range: 45-237) posttransplant. A total of 124 doses were administered, with a median of 8 doses (range: 2-21) per patient. Overall, 7 (58%) patients had complete response, 2 (17%) partial response, and 3 (25%) mixed response. Complete resolution of GI symptoms occurred in 9 (75%) patients. Two patients relapsed after initial response and showed partial response to retreatment. The cumulative incidence of survival at 100 days from the initiation of Prochymal therapy was 58%. Five of 12 patients (42%) were still alive after a median follow-up of 611 days (range: 427-1111) in surviving patients. No infusional or other identifiable acute toxicity was seen in any patient. Multiple infusions of hMSCs were well tolerated and appeared to be safe in children. Clinical responses, particularly in the GI system, were seen in the majority of children with severe refractory aGVHD. Given the favorable results observed in a patient population with an otherwise grave prognosis, we conclude that hMSCs hold potential for the treatment of aGVHD, and should be further studied in phase III trials in pediatric and adult patients.